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The Rumford River 
• Part of the Taunton River Watershed 
• The Rumford River is 14.4 Miles (23.1 
Kilometers) long 
• The river begins in Foxborough  and flows 
through Mansfield to the Norton Reservoir 
• At the Norton Reservoir, the Rumford River 
combines with the Wading River to form the 
Three Mile River 
• The Three Mile River continues to flow until it 
combines with the Taunton River in Taunton 
Rumford River History 
• Mansfield used to run off water power from 
the Rumford River along with help from the 
Wading and Canoe rivers. 
• At least 21 Water powered factories were at 
one point active along 3.5 miles of the 
Rumford River. 
Location: 
• The Rumford River is a tributary of the Taunton River 
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Rumford River Background Information 
• Listed on EPA’s National Priority List. 
• Hatheway and Patterson Company 
• Wood Preserving Facility 
• Release of Dioxins, Furans and Phenols into the river 
• Groundwater Contamination 
• Site Boarders Rumford River 
• 2005 EPA Report: 
• Benthic invertebrate community in the Rumford River is not 
      at a substantial risk of harm from exposure to site-related 
      sediment contaminants. 
Hatheway and Patterson Site 
2006 Demolition 
 
          Wood Treating Facility                                        Chemical Storage Tank 
Previous Rumford River Studies 
• 2007 Water Quality Rating 
• MGBI:  5.43 
– “Fair” water quality 
 
• 2011 Water Quality Rating 
• MGBI:  3.46 
– “Excellent” water quality 
Purpose of Study 
• Collect initial benthic macroinvertebrate measurements. 
• Collect initial physical habitat data for the Spring Street 
location. 
• Gain an understanding of benthic macroinvertebrate 
diversity/communities. 
• Utilize state of the art equipment and measurement 
techniques. 
• Identification of benthic macroinvertebrate organisms utilizing 
dichotomous keys. 
• Determine water quality of a local river utilizing benthic 
macroinvertebrates as water quality indicators. 
• Compare results to 2007 and 2011 water quality studies. 
• Discuss land use and water quality. 
• Communicate results to citizens of Mansfield. 
 
Physical Habitat data 
•  The field data sheet is used to record critical habitat data. 
•  Data can aid in explanation of macroinvertebrate findings. 
•  Data can show changes of the river and surrounding area. 
Physical Habitat data 
• What does the Physical Habitat Data Tell Us? 
– If the habitat supports the types of organisms 
found. 
• Stream size/dimensions:  Potential amount of 
habitat 
– Channel Gradient/Flow 
• Channel Substrate Size and Type 
– Variety of habitats and surface area available. 
Physical Habitat Data Summary 2007, 2011, 2012 
Location Avg. Wetted  
Stream Width (ft) 
Avg. Bank Full 
Stream Width (ft) 
Percent Embedd. 






Chauncy St. 2007 22 32 60             70 
          85 
90                30 
85 < 5 
West St.  2011 16 18 90              95 
           80 
35                25 
75 <5 
Spring St.  2012 14 24 95                  48         
             35                       
38                    60  
25  
<45 
Location Avg. Substrate size at collection 
site (length in cm) 
Avg. Substrate size at collection site 
(Width in cm) 
Chauncy St.  2007 11.05 5.97 
West St.  2011 15.10 10.90 
Spring St.  2012 4.2 2.6 
Physical Habitat Data Summary 2007, 2011, 2012 
Location Dominant Substrate Size (cm) Dominant Vegitation 
Chauncy St.  2007 Cobble     5-25 
Sand         < 0.25 
Deciduous Trees 
West St.  2011 Cobble     5-25 
Boulder    > 25 
Deciduous Trees 
Spring St.  2012 Cobble   5-25 
Gravel    0.25-0.5 
Deciduous Trees 
Location Average Flow at Collection Sites (ft/sec) 
Chauncy St.  2007 0.74 
West St.  2011 0.90 















14.81 7.33 8.13 79.68 .4399 
What Does Our Water Chemistry Data 
Mean? 
Dissolved oxygen is the 
amount of oxygen 
dissolved in the water. 
Lower levels can be signs of 
severe pollution 
 
Less than 4 mg/L -Bad  
4 – 10 mg/L -Good  
More than 10 mg/L -
Excellent  
 
However, Dissolved Oxygen 
above 110% can harm 
aquatic life  
 
pH Levels indicates slightly basic levels 
(7.33) in the water.  
(7 or neutral is optimum) 
Rumford River Cross Section 
























Rumford River Stream Profile Cross Section 
Rumford River Stream Profile Cross Section
This graph shows the outline of the river bottom and 
its different depths throughout. 
Rumford River Discharge 














Rumford River Discharge  
October 26, 2012 
Discharge in CFS
This graph illustrates the cubic feet per second that flows 
through the river at different points. 
Rumford River Load Data 
Spring St. Location 
 DISCHARGE (Q) & LOAD 
Q in CFS 2.38 
Q in L/s 67.33 
Q in L/day 5,817,503 
SRP  mg/day 26,289.3 
SRP  g/day 26.29 
NOX  mg/day 2,274,644 
NOX  g/day 2,274.64 
SRP stands for phosphorous and 
NOX stands for nitrogen. The 
amounts of these chemicals are 
significant to our study because 
they display the safety of the 
water and its ability to contain 
life. 
Benthic Macroinvertebrate Sampling 
 
• Kick net Sample 
• Flow measurements at sampling sites. 
• Physical Habitat data collection 
Benthic Macroinvertebrate Identification 
• Identification tools 
» Stereomicroscopes 
» Flex Camera w/ laptop computer 
» Dichotomous Keys 
» Level 1 Major Group Biotic Index Data Sheets 
Major Group Biotic Index Rumf rd River - MGBI 
Spring Street, Mansfield, MA 
Spring 1 
10/17/2012 
Date:  October 17, 2012 Name:  MHS Xstream Ecology 
Actual Actual Avg. Avg. Group Tolerance 
Count Count Count per Organism Tolerance X Avg. Org 
Group Rep. 1 Rep. 2 Group Density Group % Value Density 
Ephemeoptera 2 6 4 5 0.019512 4 20 
Plecoptera 1 0 0.5 0.625 0.002439 1 0.625 
Trichoptera 49 57 53 66.25 0.258537 3 198.75 
Diptera (Chironomidae) 16 5 10.5 13.125 0.05122 7 91.875 
Diptera (Other) 0 0 0 0 0 4 0 
Odentata 1 1 1 1.25 0.004878 5 6.25 
Megaloptera 1 0 0.5 0.625 0.002439 2 1.25 
Coleoptera 1 3 2 2.5 0.009756 4 10 
Hemiptera 0 0 0 0 0 8 0 
Amphipoda 47 59 53 66.25 0.258537 7 463.75 
Isopoda 68 39 53.5 66.875 0.260976 8 535 
Decapoda 0 0 0 0 0 6 0 
Gastropoda 16 9 12.5 15.625 0.060976 7 109.375 
Pelecypoda 0 0 0 0 0 7 0 
Oligochaeta 4 22 13 16.25 0.063415 9 146.25 
Hirudinae 1 2 1.5 1.875 0.007317 10 18.75 
Turbellaria 0 0 0 0 0 4 0 
Totals 207 203 205 256.25 N/A 1601.875 
Ttl. Sqs. Examined 12 8 
Ttl. Psb. Squares 12 12 
Density Adjustment 
Factor (DAF) 1 1.5 1.25 MGBI 6.25122 
(Major Group Biotic Index) 
Water Quality 
HBI Score Range West Street Location Water Quality Rating 
0.00 – 3.75 Excellent 
3.76 – 4.25 Very Good 
4.26 – 5.00 Good 
5.01 – 5.75 Fair 
5.76 – 6.50 6.25 Fairly Poor 
6.51 – 7.25 Poor 
7.26 – 10.00 Very Poor 
How do bug samplings help determine water quality 
•Different types of bugs have different tolerance levels  
  for polluted water 
 
•Higher number of low-pollution tolerant bugs indicates better water quality 
• Small number of low-pollution-tolerant bugs indicates poor water quality 
 
MGBI data quality to be in the “  Fairly Poor “ range. 
Order Level Average Count 
Chauncy Street  
2007 




Order Average Count Average Count Average Count 
Ephemeroptera 8.5 1.0 4.0 
Plecoptera 1.0 2.0 0.5 




Diptera: other 25.5 5.25 
Odonata 1.0 1.0 1.0 
Megaloptera 0.5 
Coleoptera 21.25 2.0 2.0 
Amphipoda 113.0 3.66 53.0 
Isopoda 53.5 
Gastropoda 4.0 12.5 
Decapoda 1.75 
Oligochaeta 2.0 1.5 13.0 
Hirudinae 2.0 1.5 
Order Level Average Organism Density 
Chauncy Street  
2007 




Order Avg. Org. Density Avg. Org. Density Avg. Org. Density 
Ephemeroptera 9.83 1.17 5.0 
Plecoptera 1.16 2.34 0.625 




Diptera: other 29.48 6.14 
Odonata 1.16 1.17 1.35 
Megaloptera 0.625 
Coleoptera 24.57 2.34 2.5 
Amphipoda 130.63 4.29 66.25 
Isopoda 66.875 
Gastropoda 4.68 15.625 
Decapoda 2.02 
Oligochaeta 2.31 1.75 16.25 
Hirudinae 2.34 1.875 













Amphipoda 52.25 Trichoptera 89.53 Isopoda 26.10 
Trichoptera 19.52 Diptera: 
Chironomidae 
3.43 Amphipoda 25.85 
Diptera: Other 11.79 Diptera: Other 3.13 Trichoptera 25.85 
Coleoptera 9.82 Gastropoda 2.39 Oligochaeta 6.34 




Pollution Tolerance Scale  
• Scale that exhibits the ability of 
enduring the influence of 
pollution, particularly when 
acquired on a regular basis. 
• Different Orders have different 
Pollution Tolerances. 
•   High Tolerance:    8 – 10 
•   Mid Tolerance:     4 – 7 
•   Low Tolerance:     1 - 3 
Pollution Tolerant Orders within the Rumford River: 
Group Tolerance Value 8 - 10 
Oligochaeta 
Spring Street 
       2012 
Hirudinae 
Isopoda 
Pollution Mid-Tolerant Orders within the Rumford River: 









       2011 
Pollution Intolerant Orders within the Rumford River: 




       2011 
Plecoptera Megaloptera 
Summary & Conclusions 
• 2011 study showed excellent water quality probably due to the high 
amounts of Trichoptera (89% of sample). 
– Trichoptera have a pollution tolerance value of “3”. 
– West Street site is 2x as far from Hatheway and Patterson site. 
– Faster flow 
• 2007 study showed fair water quality with a higher amounts of 
Amphipoda (52% of sample). 
– Amphipoda have a pollution tolerance value of “7”. 
– Chauncy Street site is closer to Hatheway and Patterson site. 
– Slower flow 
• 2012 study showed fairly poor water quality with higher amounts of 
Isopods and Amphipods (50% of sample plus increased amounts of 
Hirudinae and Oligochaeta). 
– Isopods have a pollution tolerance value of “8”. 
– Amphipods have a pollution tolerance value of “7” 
– Oligochaetes have a pollution tolerance of “9”. 
– Hirudinae has a pollution tolerance of “10”. 
– Significantly lower flow. 
– Newly constructed dam at sampling site. 
– Sampling site is downstream of the downtown area. 
 
Summary and Conclusions 
• How can the study be improved? 
– Study all three locations simultaneously. 
– Assess land use around river. 
• Uses in the town 
• Local duck race 
• Fishing derby/recreational fishing site 
• Local water is unfiltered; non-drinkable 
• Fish species cannot be consumed; species are too 
inundated with dioxins and pesticides 
• Variety of plant species and fish species in the river 
• Fish: bass, pike, carp catfish, sunfish, trout 
• Plants: freshwater cord-grass, water hemp, spike 
sedges 
• Located in the center of town 
• Popular spot for walks and other recreational activities 
 
What will we use this study for? 
• Used to monitor the river’s annual health 
• Creates a collection of data on the river 
• Used to educate the public about the river, local stream 
ecology, and biodiversity of river in general 
How will we educate the public? 
• Public presentations 
• Brochures placed in the town hall 
• Outreach through the schools system 
Why do we educate the public? 
• Creates an interest in local rivers and bodies of water 
• Expands public awareness 
• Teaches about ecology, biodiversity, water studies 
• Teaches about the human impact on environment + how to 
repair/change those effects 
• Bridgewater State University 
• BSU’s Watershed Access Laboratory (WAL) 
• Mrs. McCoy:  WAL Program Coordinator 
• Dr. Curry:   BSU Professor of Biological Sciences 
• Mrs. Hodges:  Mansfield Superintendant of Schools 
• Mansfield School Committee 
• Mr. Connolly:  MHS Principal 
• Mrs. Hogan:   MPS Science Department Head 
 
 
